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T.  Bensley,  Printer, 
Bolt  Court,  fleet  Street. 


AN  ADDRESS, 

& c. 


Gentlemen, 

THE  pamphlet  of  Dodtor . Trotter,  en- 
titled a “ Propoial  for  deftroying  the  Fire 

and  Choke-Damps  of  Coal  Mines, ’*  though 
publifhed  lb  long  ago  as  November  1805, 
has  only  juft  now  been  put  into  my  hands. 
Had  it  reached  me  at  an  earlier  period,  I 
Ihould  have  loft  no  time  in  the  performance 
of  that  duty,  which  it  will  be  the  objedt  of 
the  following  pages  to  fulfil.  For  a duty 
it  affuredly  is,  and  one  of  no  fmall  im-r 
portance,  to  warn  you  againft  a propofal, 
which,  as  to  the  object  it  is  intended  to 
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accomplifh,  is  wholly  inefficient  ; which 
holds  forth  a remedy  far  more  deleterious 
than  the  evil  it  is  defigned  to  counteract; 
and  which  has  a tendency  to  abate  your 
diligence,  in  the  ufe  of  the  only  means  of 
fecurity  again  ft  thefe  noxious  gafes,  that  are 
fandioned  by  reafon  and  experience. 

It  is  no  part  of  my  plan  to  follow  Dr. 
Trotter  through  the  hypothetical  reafon - 
ing,  by  which  he  has  endeavoured  t.o  ex- 
plain the  production  of  the  fire  and  choke- 
damps  of  coal  mines.  In  the  prefent 
ftate  of  chemical  philofophy,  we  are  not 
able  to  develop  that  chain  of  caufes,  by 
which  the  immenfe  maffes  of  coal  that  are 
found  below  the  furface  of  the  earth,  and 
their  accompanying  ftrata,  were  originally 
formed  ; nor  the  alterations,  if  any,  which 
they  are  at  prefent  undergoing  from  fpon- 
taneous  decompofition.  It  muft  be  acknow- 
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ledged,  that  the  mofl:  probable  fource  of 
the  fire  and  choke-damps  is  the  decompo- 
fition  of  water  ; but  whether  the  agent  in 
this  decompofition  be  the  coal  itfelf,  or  fome 
contiguous  bodies,  it  is  impofiible,  on  any 
known  data,  to  decide*.  In  this  ftate  of 
uncertainty,  we  may  concede  to  Dr.  Trot- 
ter, for  the  fake  of  confuting  him  by  fair 
inferences  from  his  own  premifes,  the  hy- 
pothecs which  he  fuggefts,  that  the  carbo- 
naceous matter,  or  coal,  is  oxygenized  by 
ftagnant  water  ; and  that  the  refults  are 
carbonic  acid  or  choke-damp,  and  the  in- 
flammable gas,  the  combuftion  of  which 
occafions  fuch  tremendous  cataftrophes. 

We  have  not  to  proceed  far,  however,  in 
the  Dolor’s  pamphlet,  before  we  find  him 
departing  from  the  principles,  which  he 


* ^ee  D°te  A;  at  the  end  of  this  pamphlet. 
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labours  to  effablifh  at  the  outlet.  He  has 
affumed  (pages  9 and  19)  that  the  fire- 
damp is  identical  with  pure  hydrogen  gas  ; 
and  he  exprefsly  afferts  (page  21)  that 
44  in  the  coal  mines  of  this  diftridt,  it  is 
probably  generated  in  great  purity.”  Now 
it  is  not  pofiible  that  pure  hydrogen  gas  can 
be  generated,  by  the  procefs  which  Dr. 
Trotter  affumes  to  be  the  mode  of  produc- 
tion of  fire-damp ; and  which  he  dignifies 
with  the  title  of  44  a fimple  explanation  of 
one  of  the  fublimeft  operations  in  phyfics.” 
For  in  every  decompofition  of  water  by  car- 
bonaceous matter,  befide  carbonic  acid, 
there  is  formed,  not  44  pure  hydrogen  gas, 
which  is  1 3 or  16  times  lighter  than  com- 
mon air*,”  but  a gas  compounded  of  hy- 

* Where  did  Dr.  Trotter  obtain  this  information?  Ac- 
cording to  Mr.  Kirwan,  who  dates  the  fpecific  gravity 
of  hydrogen  gas  to  be  to  that  of  common  air  as  84  to 
iOOO,  the  former  is  barely  twelve  times  as  light.  A limilar 
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drogen  and  carbon,  or  a folution  of  char- 
coal  in  hydrogen  gas,  which  is  only  about 
two  thirds  lighter  than  the  air  of  our  at- 
mofphere.  Such  is  the  compound  gas  ob- 
tained when  water  is  tranfmitted  over  red 
hot  charcoal  ; l'uch  the  gas  from  flagnant 
water;  and  fuch  (if  Dr.  Trotter’s  hypo- 
thecs be  true)  the  gas  which  is  the  bafis  of 
fire-damp. 

Whenever  this  carburetted  hydrogen  gas* 
or  fire-damp,  is  fubmitted  to  combustion, 
the  refult  is  not  water  only,  as  when  pure 
hydrogen  gas  is  burned  ; for,  in  addition  to 
the  water,  formed  by  the  union  of  oxygen 
with  the  hydrogen  of  the  gas,  there  is 


misftatement  may  be  found  (page  22)  of  the  fpecific  gravity 
of  carbonic  acid,  which  is  affirmed  to  be  “ more  than  double 
the  weight  of  atmofpheric  air.”  But,  if  Mr.  Kirwan’s  au* 
thority  be  of  any  value,  the  lpecific  gravity  of  carbonic  acid 
gas  only  exceeds  that  of  common  air,  in  the  proportion  of 
1500  to  1000.  See  Kirvvan’s  “ Effay  on  Mineral  Waters,” 
paffim. 
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another  product,  which,  of  all  others,  it  is 
leaffc  defirable  to  introduce  into  a coal-mine, 
viz.  the  carbonic  acid  gas,  or  choke-damp. 
This  product  is  obtained  in  whatever  mode 
the  oxygenizement  of  the  carburetted  hy- 
drogen is  effected ; and  that  it  is  formed  by 
the  a&ion  of  oxygenized  muriatic  acid  gas 
the  antidote  (propofed  by  Dr.  Trotter)  on 
the  compound  inflammable  gas,  or  fire- 
damp, w^e  have  the  teftimony  of  Mr. 
Cruickfhank,  who  has  fhown  that  when 
nearly  four  meafures  of  the  propofed  anti- 
dote are  kept,  during  24  hours,  in  contact 
wfith  one  meafure  of  fire-damp,  or  hydro- 
carburet  gas,  there  refult  eight  tenth  parts 
of  a meafure  of  carbonic  acid  gas  or  choke- 

t 

damp.  The  operation  of  Dr.  Trotter’s  an- 
tidote would  confifl:,  therefore,  in  converting 


* Nicholfon’s  Journal  4 to  feries,  vol  v.  p.  204. 
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one  noxious  gas  (the  fire-damp)  into  ano- 
ther (the  choke-damp)  of  ftill  more  noxious 
properties. 

But,  independently  of  this  injurious  con- 
verfion,  the  oxygenized  muriatic  acid,  in 
the  ftate  of  gas,  is  itfelf  one  of  the  moft  per- 
nicious of  all  aeriform  fubftances.  When 
taken  into  the  lungs,  even  though  largely 
diluted  with  atmofpheric  air,  it  produces  a 
fenfe  of  fuffocation,  and  excites  moft  violent 
coughing,  which  terminates  fometimes  in  a 
difcharge  of  blood  from  that  organ.  Ad- 
mitting, for  a moment,  therefore,  that  it 
annihilates  fire-damp,  ftill  if  the  proportion 
be  not  nicely  adjufted,  if  any  excefs  of  the. 
remedy  be  employed  (and  it  can  fcarcely 
happen  otherwife),  that  excefs  tnuft  inevi- 
tably prove  detrimental  to  the  perlons  who 
refpire  it.  On  the  other  hand,  a deficient 
proportion  of  the  oxygenized  acid  would 
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convert  the  fire  damp  into  another  gas,  flill 
diflinguifhed  by  the  properties  of  being  in- 
flammable and  unrefpirable,  viz.  the  car - 
bonic  oxide  of  Cruickfhank  *. 

After  alleging  any  thing  fo  fatal  to  the 
propofal  of  the  antidote,  as  a demonftration 
that  it  does  not  deflroy  the  gas,  againft 
which  it  is  directed,  but  changes  it  into  one 
flill  more  deleterious,  it  may  feem  fuper- 
fluous  to  produce  arguments  of  inferior 
force,  but  which  neverthelefs  would  have 
been  fufficient  to  prove  the  inadequacy  of 
the  propofed  remedy  to  the  evil,  had  the 
refults  of  its  agency  been  innocent  in  their 
properties.  As  it  is  hot  improbable,  how- 
ever, that  Dr.  Trotter  may  flill,  in  direct 
contradiction  to  his  own  theory,  maintain 
the  identity  of  fire-damp  with  pure  hydro- 
gen gas,  it  may  not  be  unneceflary  to  ihow, 


* Nicholfon’s  Journal,  vol.v,  p.  204, 
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that, even  on  this  fuppofition,  he  has  projected 
a remedy  which  cannot  be  applied  in  prac- 
tice; and  which,  if  it  could  be  applied, 
would  ftill  be  liable  to  the  charge  of  incom- 
petency. 

The  author  of  the  64  Propofal”  has  been 
led  to  fuggell:  the  oxygenized  muriatic  acid 
gas,  as  a means  of  deftroying  fire-damp,  by 
an  obfervation  of  Mr.  Cruickfhank  of  Wool- 
wich, communicated  in  the  following  words. 
“ The  effects  of  the  oxygenized  muriatic 
acid  upon  all  inflammable  gafes  are  worthy 
of  attention.  If  the  pure  oxygenized  acid, 
in  the  form  of  gas,  be  mixed,  in  certain  pro- 
portions, with  any  of  thefe  inflammable 
gafes,  and  introduced  into  a bottle  filled 
with  and  inverted  over  water  ; although  no 
immediate  action  may  be  perceptible,  yet, 
in  twenty-four  hours,  a complete  decom- 
pofition  and  change  of  principles  will  be 


found  to  have  taken  place,  the  produ&s 
varying  according  to  the  nature  of  the  in- 
flammable gas  employed*.”  But  it  is  im- 
poflible  to  believe  that  the  Dodlor  can  ever 
have  read  the  original  paper  of  Mr*  Cruick- 
fhank,  or  that  he  can  have  procured  his  in- 
formation through  any  other  than  fecond 
hand  channels;  becaufe,  other  wife,  he  could 
not  have  failed  to  perceive,  that  the  gas  em- 
ployed by  that  ingenious  chcmift  in  con- 
denfing  the  various  inflammable  gafes  was 
procured  by  a procefs  perfectly  different  from 
the  one,  which  the  Dodlor  recommends  as 
furnifhing  an  antidote  againfl  the  fire  damp. 
The  gas  ufed  by  Mr.  Cruickihank  was  in- 
variably obtained  “ by  adding  the  common 
muriatic  acid  to  the  hyperoxygenized  muri- 
ate of  potafli,”  and  not  from  muriatic  acid, 


* Nicholfon,  vol.  v,  p.  202. 
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or  materials  capable  of  affording  it,  and  man- 
ganefe.  Now  this  is  not  a trifling  difference, 
but  a real  and  important  ground  of  diftinc- 
tion  ; for  the  gas  procured  in  Mr.  Cruick- 
fliank’s  mode  differs  eflentially,  in  compe- 
tition and  in  power  of  a&ion  on  combuftible 
bodies,  from  that  procured  by  the  procefs 
recommended  by  the  author  of  the  “ Pro- 
pofal.,,  The  former  gas  has  been  afcertain- 
ed  to  comprife,  in  100  parts,  very  nearly  43 
of  oxygen*  ; whereas  the  common  oxygen- 
ized acid,  prefcribed  by  Dr.  Trotter,  contains 
only  16  per  cent,  of  oxygen,  the  remaining 
84  being  common  muriatic  acid.  In  fadt, 
the  two  gafes,  thus  differently  generated, 
are  perfectly  diftindt  compounds  ; and,  ac- 
cordingly, it  has  been  propofed  by  Mr. 

* Thefe  proportions  are  afligned  by  Mr.Cruicklhank,  who 
ftates  2.3.  parts  of  this  gas  to  contain  one  part  of  oxygen. 
foe,  cit . 
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Chenevix  *,  whofe  inveffigations  have  led  to 
this  inference,  to  difcriminate  them  by  differ- 
ent names ; the  gas  propofed  by  Dr.  T rotter  as 
an  antidote  to  fire-damp  being  called  (imply 
oxygenized  muriatic  acid , and  that  employed 
by  Mr.  Cruickfhank  having  the  epithet  of 
hyper  oxygenized.  The  latter  gas,  from  con- 
taining nearly  three  times  the  quantity  of 
oxygen  prefent  in  the  other,  cannot  fail  to 
exert  effects  proportionally  powerful ; and 
may  probably  even  accomplifh  changes,, 
which  the  fimply  oxygenized  gas  is  incom- 
petent to  produce.  For  every  chymift  is 
fatisfied,  by  a variety  of  examples,  that  be- 
caufe  a compound  of  two  elements  in  a given 

* Phil.  Trans.  1801 . Dr.  Trotter,  it  may  be  obferved  by 
the  way,  appears  to  be  entirely  ignorant  of  thofe  improve- 
ments in  chymical  nomenclature,  which  have  been  propoled 
by  Mr.  Chenevix,  and  are  now  univerfally  adopted  by  the 
chymifts  of  this  country.  See  Mr.  Chenevix’s  “ Remarks  oa 
Chymical  Nomenclature.”  Svo.  1802. 
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proportion  has  certain  properties,  it  cannot 
thence  be  inferred  that  a dmilar  power  will 
refide,  in  any  decree,  in  another  compound 
of  the  lame  elements  united  in  different  pro- 
portions. Mr.  Cruickfhank,  indeed,  from 
his  own  experience,  gives  a caution,  that 
the  gas,  employed  to  condenfe  hydrocar- 
bonet  (or  fire-damp,  according  to  Dr.  Trot- 
ter’s theory)  Oiould  be  ufed  in  its  mod;  highly 
oxygenized  (late  ; and  that  it  fhould  even  t e 
rejected,  when  it  has  differed  that  partial 
decompofition,or  lofs  of  oxygen,  which  arifes 
from  keeping  it  long  before  ufe*.  Though 
it  may  be  admitted,  therefore,  as  a chymical 
fact,  that  the  hyperoxygenized  gas  has  the 
property  of  deftroying  fire-damp,  yet  it 
cannot  thence  be  deduced,  that  the  same 
property  appertains,  in  any  degree,  to  the 
dmply  oxygenized  muriatic  acid. 


* Nicholfon,  vol.v,  p.  202,  note. 


But,  admitting  the  propofed  antidote  to 
polfels  a fimilar  power,  and  to  differ  only  in 
the  amount , to  which  it  is  capable  of  exert- 
ing it,  a little  calculation  will  (how,  that, 
for  the  correction  of  fo  valf  an  evil,  the 
remedy  propofed  is  altogether  infignificant. 
Indeed  it  borders,  to  fay  the  lead:,  upon  the 
ludicrous,  to  attempt  with  an  earthen  pip- 
kin,  containing  not  eight  ounces  of  the  ma- 
terials of  fumigation,  to  annihilate  the  gas 
which  fpreads  through  immenfe  caverns,  or 
a long  labyrinth  of  fubterraneous  paffages 
According  to  Weflrumb,  the  oxygen,  con- 
tained in  four  ounces  of  manganefe,  is 
capable,  by  union  with  muriatic  acid,  of 
forming  160  cubical  inches  of  the  oxyge- 
nized muriatic  acid  gas ; that  is,  a pound  of 
manganefe  would  form  640  cubic  inches, 


* Thefe  paffages,  I am  credibly  informed,  extend  in  the 
Walker  colliery  nearly  fixty  miles.  J 


/ 
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and  a hundred  weight  (ii2lb.)  would  yield 
41  cubic  feet  and  a half.  But  the  (imply 
oxygenized  gas,  being  neceffarily  inferior  in 
power  to  that  ufed  by  Mr.  Cruicklhank,  in 
the  proportion  of  1 6 to  43,  the  product  of  a 
hundred  weight  of  manganefe  would  be  equi- 
valent only  to  15I  cubic  feet  of  the  hyper- 
oxygenized  acid  gas.  Now,  according  to  the 
fame  chymift,  the  latter  gas  has  the  power 
of  deflroying,  or  condensing,  no  more  than 
half  its  bulk  of  hydrogen  ; and  hence  all 
that  can  poflibly  be  accomplifhed,  by  the 
full  action  of  the  gas  from  1 cwt.  of  manga- 
nefe, and  a proportional  quantity  of  common 
fait  and  vitriolic  acid,  would  be  the  defiruc- 
tion  of  feven  cubic  feet  and  three  quarters 
of  fire-damp,  in  cafe  it  Should  be  identical 
with  pure  hydrogen  gas.  But  if,  as  Dr. 
Trotter’s  theory  implies,  the  fire-damp  con- 
fid,  not  of  pure  hydrogen  but  of  carburetted 
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hydrogen  gas,  then,  from  data  furnifhed 
by  Mr.  Cruickfhank,  it  follows,  that  the  gas 
from  this  large  quantity  of  materials  would 
deffroy  only  one  fourth  of  its  bulk,  or  lefs 
than  four  cubic  feet,  and  would  condenfc 
the  fire-damp,  not  into  water  only,  but  into 

i 

water  and  carbonic  acid  or  choke-damp,  the 
latter  of  which  would  amount  to  more  than 
three  cubic  feet. 

It  may  perhaps  be  alleged  by  Dr.  Trot- 
ter, that  the  fire-damp  forms  only  a fmall 
proportion  of  the  mixed  atmofphere  of  a 
coal  mine,  and  that  it  is  unfair  to  reafon, 
refpe&ing  the  powers  of  its  corre&ors,  on 
the  prefumptic  ' fhat  the  gas  is  pure.  On 
this  fubjeft,  however,  we  are  fortunately 
m pofTeflion  of  fome  appropriate  facts,  fur- 
nifhed  by  one  of  the  founders  of  the  pneu- 
matic philofophy,  Mr.  Cavendifh,  who  has 
taught  us  the  proportions  between  hydrogen 


gas  and  common  air,  neceflary  to  their  ex- 
plofion  on  the  application  of  an  inflamed 
body.  That  eminent  philofopher  afcer- 
tained,  that  a loud  and  violent  detonation 
does  not  enfue,  when  hydrogen  gas  bears  a 
lefs  proportion  to  common  air  than  that  of 
3 to  7,  or  when  it  conftitutes  lefs  than  one 
third  of  the  total  bulk  of  the  mixture;  and 
that  an  explofion  flill  takes  place  with  equal 
bulks  of  the  two.  Hence  it  may  be  in- 
ferred, that  when  the  fire-damp  explodes  in 
a coal-mine,  it  compofes  between  one  third 
and  one  half  of  the  mixed  atmofphere  ; and 
its  abfolute  quantity  muff,  therefore,  be  very 
confiderable. 

It  is  not  eafy  to  underfland  how  Dr. 
Trotter  can  have  fo  far  mifcalculated,  as  to 
ftate  that  the  quantity  of  oxygenized  acid, 
from  the  materials  which  he  has  prefcribed 
page  42,  is  adequate  to  purify  from  fire- 
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damp  a (pace  fixteen  feet  by  twelve.  The 
utmoft  quantity  of  gas,  which  that  weight 
of  materials  is  capable  of  yielding,  is  1 1 6 
cubical  inches.  And  fuppofing  (what  the 
author  has  omitted  to  flate)  the  height  of 
the  fpace  to  be  ten  feet,  its  cubic  contents 
would  be  1920  feet.  This  fpace,  filled  with 
two  thirds  common  air  and  one  third  hvdro- 

J 

gen  gas,  tire  proportions  neceffary  to  ex- 

1 

plode,  would  contain  640  cubic  feet  of  hy- 
drogen gas  ; for  the  condenfation  of  which 
twice  its  bulk,  or  1280  cubic  feet,  of  hyper- 
oxygenized  acid  would  be  required,  and 
3440  of  the  limply  oxygenized  gas,  procured 
from  the  materials  recommended  in  the 
46  Propofal.”  But  Dr.  Trotter  propofes  to 
accomplifh  this  with  lefs  than  one  four- 
teenth part  of  a cubic  foot,  or  with  about  a 
forty -eight  thoufandth  part  of  the  quantity 
abjoluteiy  ejjential for  thepurpofe . An  errour, 


of  the  fame  enormous  amount,  extends  to 
his  elfimate  of  the  coft  of  the  fumigation. 
This,  in  an  extenfive  coal-mine,  he  has 
ffated  cannot  exceed  ioo /.  annually;  but 
48000  times  the  quantity  affirmed  by  Dr. 
Trotter  to  be  fufficient  being  abfolutely 
effential,  the  expenfe  would  be  equal  to 
48000  multiplied  by  100,  or  to  four  mil- 
lions EIGHT  HUNDRED  THOUSAND  POUNDS 
PER  ANNUM,  FOR  A SINGLE  MINE;  aild 
the  weight  of  manganefe,  thus  confumed, 
would  far  exceed  what  is  annually  raifed  in 
this  kingdom. 

In  his  reafonings  refpedting  the  deduc- 
tion of  fire-damp  it  may  not  be  improper  to 
obferve,  that  the  author  of  the  “ Propofal  ” 
has  made  no  allowance  for  the  immenfe 
quantities  of  this  noxious  gas,  which,  during 
the  operation  of  his  antidote,  muff  conftantly 
flow  into  the  fpace  intended  to  be  purified. 
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He  has  argued,  as  if  the  amount  of  the  fire- 
damp could  be  accurately  gauged  ; and  the 
due  proportion  of  the  remedy  be  applied, 
without  any  difiurbance  of  the  order  of 
thefe  proportions  by  any  fubfequent  pro- 
cefs.  But  it  is  well  known  to  every  perfon, 
at  all  converfant  with  the  appearances  in 
coal-mines,  that,  in  moil  inftances,  there  is 
an  unceafing,  an  enormous  production  of 
inflammable  gas,  which  muffc  defy  all  fuch 
adjuftment,  and  deftroy  in  a moment  that 
nicety  of  proportion,  which  alone  can  en- 
fure  the  full  adtion  of  gafeous  bodies  on 
each  other.  In  truth,  the  Dodtor  propofes 
to  you  to  combat  an  enemy,  whofe  forces, 
fpringing  from  dark  and  impenetrable  re- 
gions, cannot  be  meafured  or  even  efti- 

o 7 

mated,  with  means  of  refinance,  which  are 
limited  in  their  extent  and  impotent  in  their 
efficacy.  He  would  place  you  in  the  fabled 
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fituation  of  Syfi phus,  and  infliCt  upon  you 
the  fentence  of  endlefs  and  unprofitable 
labour. 

I trufi:  I have  not  been  unfuccefsful  in 
the  attempt  to  prove,  that  Dr.  Trotter  has 
miftaken  the  nature  and  chymical  confti- 
tution  both  of  the  noxious  gas,  which  it  is 
the  object  of  his  Propofal  ” to  deftroy, 
and  of  the  means  which  he  has  projected  for 
the  accomplifhment  of  that  effect.  And 
when  the  nature  of  a difeafe,  and  that  of  an 
untried  remedy,  are  both  completely  mif- 

underftood,  the  application  of  the  latter  to 

1 

the  former  cannot  be  founded  on  any  rational 
principle,  or  hold  out  any  encouraging  pro- 
fpeCt  of  fuccefs.  There  are  feveral  ob- 
jections to  the  projeCl  of  inferior  moment, 
which  the  weight  and  importance  of  thofe 
I have  already  urged  render  it  fcarcely  ne- 
ceffary  to  advance.  Among  others,  how* 
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ever,  it  may  be  remarked  that,  admitting 
the  oxygenized  acid  to  poffefs  the  efficacy 
aferibed  to  it,  and  to  return,  as  in  that  cafe 
it  mud,  to  the  condition  of  common  muria- 
tic acid,  this  lad  product,  amounting  to 
84  parts  from  every  hundred  parts  of  the 
antidote,  muff  impart  to  the  water,  prefent 
in  the  mine,  a degree  of  acidity,  fufficient  to 
dedroy  all  the  pumps  employed  in  its  re- 
moval. 

In  the  prefent  date  of  chymical  philofo- 
phy,  whatever  may  have  been  its  progrefs 
during  the  latter  years  of  the  1 8 th  century, 
(and  no  one  admires,  more  ardently  than 
myfelf,  the  fabric  of  found  and  confident 
do&rine  into  which  it  has  been  elevated,)  it 
mud  be  acknowledged,  that  we  have  made 
no  deps  towards  the  acquirement  of  the 
power  of  combating  thofe  devadating  ope- 
rations, which  form  a part  of  the  economy 
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of  nature.  We  have  no  more  control, 
than  in  times  of  the  darkeft  ignorance,  over 
the  ftorm,  the  earthquake,  or  the  over- 
whelming defolation  of  epidemic  contagion. 
We  underftand  not  the  principles  on  which 
thefe  difaftrous  phenomena  are  produced 
in  the  great  laboratory  of  nature ; and,  if 
we  did  underhand  them,  the  means,  and 
the  inftruments  by  which  they  are  effedled, 
are  of  a magnitude  and  force  of  operation, 
with  which  artificial  chymifiry  would  vainly 
contend.  Even  in  our  attempts  to  mode- 
rate the  fufterance  of  thefe  evils,  we  are 
fcarcely  ever  benefited  by  chymical  agents; 
for  chymical  inftruments  are,  of  all  thofe 
with  which  we  are  furnifhed,  of  mod;  limitted 
power.  In  the  prefent  Hate  of  our  know- 
ledge, I have  no  heftation  in  declaring,  that 
an  infallible  method  of  obviating,  by  chymi- 
cal means,  the  deplorable  cataftrophes  that 
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occur  in  coal-mines,  is  a hopelefs  acquifi- 
tion  ; and  that  to  hold  forth  any  fuch  pro- 
pofal,  with  confident  pretenfions,  would  be 
the  boafl:  of  empiricifm  and  not  of  fcience. 

Every  perfon,  poffeffed  of  a tolerable  (hare 
of  information  refpedling  the  coal-mines  of 
your  diilridl,  knows,  that  of  the  inflammable 
gas,  which  gives  occaiion  to  thefe  accidents,  a 
pa*t  is  produced  by  regular  and  uniform  pro* 
cedes,  and  that  it  iflhes  without  iutermifiion, 
from  partings  or  interfiices  between  the  dif- 
ferent ftrata  or  meafures  of  the  coal  itfelf. 

t 

In  a well  ventilated  place  little  danger  can 
arife  from  this  fource ; becaufe  the  inflam- 
mable gas  is  immediately  carried  off,  as  foon 
as  it  is  extricated,  diluted  with  atmofpherical 
air  to  fuch  an  extent,  as  no  longer  to  be  fuf- 
ceptible  of  combuftion.  The  danger  of  ex- 
plofions  arifes  from  the  accumulation  of  this 
gas,  either  from  negled  of  ventilation,  or 
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from  its  impracticability,  in  confequence  of 
local  peculiarities  of  unufual  occurrence. 
Thus,  in  workings  that  are  much  inter- 
fered by  perpendicular  fiflures  or  troubles,  it 
is  not  without  example  that  a large  cavity 
filed  with  fire-damp  is  fuddenly  broken  into, 
and  that  the  candles  of  the  workmen  fet  fire 
to  it,  and  produce  a tremendous  explofion. 
A gain  ft  accidents  from  fuch  a caufe,  and 
from  others  of  equally  unexpected  occurrence, 
it  muft  be  difficult  by  any  forefight  to  pro- 
vide. But  I have  the  fan  Ct  ion  of  experience 
in  afferting,  that  plans  of  ventilation,  well 
devifed  and  diligently  enforced,  as  was  done 
by  the  late  Mr.  Barnes,  in  the  Walker  col- 
liery, and  by  fome  other  gentlemen,  and ex~ 
tended  not  only  to  the  part  oj  the  mine  actually 
worked , but  to  the  old  works  or  wafte , afford 
all  the  fecurity  that  can  poffibly  be  attained 
again  ft  the  ordinary  and  regular  production 
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of  the  gas  *.  Of  the  two  laft  accidents, 
which  happened  near  Newcaftle,  the  one, 

I underfiand,  enfued  in  confequence  of  the 
pillars  in  the  wade  giving  way  to  the  fuper- 
incumbent  mafs,  and  the  p re  flu  re  of  the 
air,  contained  in  that  cavity,  into  the  part 
of  the  mine  then  worked.  In  this  infiance, 
as  much  mifchief  was  believed  to  have  been 
effected  by  the  azotic  gas,  called  Jlyth  by 
the  workmen,  formed  in  confequence  of  the 
deterioration  of  atmofpheric  air  by  contact 
with  the  coal  or  with  pyrites,  as  by  the  in- 
flammation of  the  fire-damp  itfelf.  The 
laft  unfortunate  event  occurred  in  an  almoft 
new  working,  very  much  interfecfed  by 
troubles , and  was  cauled  by  the  workmen 
fuddenly  penetrating  into  a large  cavern 

* For  the  fake  of  thofe  who  may  be  unacquainted  with 
the  mode  of  ventilating  coal  mines,,  I have  added  in  the 
note  B an  account  of  the  contrivances,  by  which  this  is  ef- 
fected in  the  neighbourhood  of  Newcaftle  upon  Tyne. 
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filled  with  fire-damp.  The  former  might 
perhaps  have  been  avoided  by  the  indifpen- 
fable  provifion  of  ventilating  the  wafte  ; but 
I do  not  fee,  that  any  precaution  would  have 
obviated  the  latter.  In  either  cafe,  however, 
what  good  would  have  been  obtained  by  a 
few  ounces  of  fait,  manganefe,  and  oil  of 
vitriol ; or  indeed  by  any  quantity  of  thefe 
coldly  materials  ? 

The  infufficiency  of  ventilation,  it  is 
well  known,  arifes  rather  from  the  diffi- 
culty of  fteadily  enforcing  it,  and  of  fee  u ring 
conftant  and  unrelaxed  attention  on  the  part 
of  the  workmen,  than  from  any  phyfical 
impediment.  Dr.  Trotter,  however,  has 
affumed,  without  the  fmalleft  reafon,  that 
the  depth  of  the  pits,  and  the  tortuous 
courfe  of  their  paffages,  render  perfect  ven- 
tilation impracticable  ; whereas  on  no  one 
law  of  ftatics,  with  which  I am  acquainted, 
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can  it  be  explained  why  ventilation  fhould 
be  more  difficult  at  the  depth  of  iooo 
fathoms  than  at  that  of  fifty,  or  through 
winding  rather  than  through  draight  paf- 
fages,  except  that,  in  the  former  cafe,  a 
longer  time  may  be  required  for  the  tranfit 
of  a current  of  air.  The  quefiion,  indeed, 
regards  the  amount  to  which  “ perflation” 
may  be  carried,  and  not  its  practicability  in 
the  abflracd ; for  in  every  place  where  an 
animal  can  breathe,  or  a candle  can  burn, 
ventilation  mud  be  carried  on  to  no  incon- 
fiderable  extent ; and  through  the  lead  per- 
fectly ventilated  mine,  there  mud  be,  there- 
fore, a condant  current  of  air  from  the  fur- 
face,  to  fupply  the  expenditure  by  refpiration 
and  combudion.  Now,  whatever  may  be 
accomphffied,  to  a certain  degree,  by  the 
employment  of  given  means,  may  be  effected 
to  an  increafed  amount,  by  proportionally 
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adding  to  the  efficiency  of  thofe  means.  In 
the  prefern  in  (lance,  to  obtain  “ perfect 
perflation,”  you  have  only  to  carry  into 
effedt,  with  unremitted  attention,  and  if 
neceflary  to  a greater  extent,  thofe  Ample 
contrivances,  which  have  long  been  adopted 
in  the  Walker*  and  other  collieries,  and 
which  are  within  your  fpherc  of  perfonal 
infpedtion. 

Before  difmiffing  the  examination  of  Dr. 
Trotter’s  pamphlet,  I cannot  forbear  from 
protefting  againft  the  indelicacy  and  incon- 


* I avail  myfelf  of  this  opportunity  of  paying  a fmall  tri- 
bute of  refped  to  the  memory  of  Mr.  Barnes j and  lam 
perfuaded,  that  you  will  acquiefcc  with  me,  in  praife  of  the 
diligence  and  perfeve-ance,  which  he  exerted  in  improving 
the  method  of  ventilating  the  extenfive  collieries  under  his 
diredion  j of  the  humane  attention  which  he  invariably 
paid  to  the  fafet y of  the  pit  men  ; and  of  his  intrepidity' 
prefence  of  mind,  and  quicknefs  in  devihng  and  applying 
means  of  fecurity  in  cafes  of  fuddfcn  emergency.  When 
you  re  fled  on  the  extent  of  what  he  accomplifhed  by 
fimple  and  pradicable  methods,  you  murt  fmile  at  the  in- 
f gmficant  antidpte  propofed  with  fo  much  parade  bv  Dr. 


32 


fiftency  of  converting  thofe  pages,  which 
are  profefted  to  have  in  view  the  accom- 
plifhment  of  a humane  and  benevolent 
project,  into  the  vehicle  of  inftnuation 
againft  the  charadter  of  a decealed  and  moft 
refpedtable  member  of  the  medical  profes- 
sion. Though  I have  no  (hare,  either  per- 
fonally  or  remotely,  in  the  local  politics  of 
Newcaflle,  and  very  little  acquaintance 
with  them,  I can  perceive  the  blow  which 
is  aimed  (pages  32  and  23  line  20  of  the 
pamphlet)  againft  the  pofthumous  reputation 
of  a man,  who  adorned  his  profeffion  by 
that  learning,  which  is  beft  fitted  to  extend 
its  ufefultiefs;  who  forbore  from  wafting 
his  time  and  his  talents  in  the  puerile  {pe- 
culations of  a fciohft  in  philoiophy;  and 
who  was  diftinguifhed,  through  hie,  by  the 
unoftentatious  difeharge  of  his  profeftional 
and  moral  duties.  I am  perfuaded,  that  you 
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will  retain,  unimpaired,  your  reverence  for 
the  memory  of  this  excellent  man  and  a c- 
complifhed  phyfician ; and  that,  in  your 
eftimate  of  his  charader,  you  will  be  guided 
rather  by  your  long  experience  of  his  know- 
ledge, fkill,  and  humanity,  than  by  the 
teldimony  of  one,  whofe  judgment  may  be 
influenced  by  the  remembrance  of  con- 
tending interests. 

1H  rom  the  examination  of  the  chymical 
reafoning  in  Dr.  Trotter’s  pamphlet,  which 
has  formed  the  principal  objed  of  the  fore- 
going pages,  you  will  mo  ft  probably  agree 
with  me  in  opinion,  that  the  author  of  the 
“ ProP°far*  in  this  inftance,  has  laid  him- 
felt  open  to  the  merited  cenfure  of  havino* 
attempted  to  inftruct  others  in  a feience, 
of  which  his  own  knowledge  is  extremely 
fuperflcial.  He  has  advanced  a “ Propofal,” 
which  Morveau,  (by  whom  he  fuppofes  it 
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might  have  been  anticipated,  had  that  emi- 
nent philofopher  refided  in  a coal-diftri&) 
mufl  regard  as  futile  and  abfurd,  in  common 
with  every  perfon  who  is  well  verfed  in 
the  practice,  or  well  informed  in  the  theory 
of  chymiftry. 

I remain,  with  much  refpefl,  Gentlemen, 
Your  obedient  fervant, 

A Friend  to  rational  Schemes 
of  Improvement. 


May  5,  1806. 


ERRATA. 

Page  8,  Remove  the  firft  mark  of  the  Parenthefis,  fo  as  to  follow  the 
word,  gas,  line  7. 

15,  line  7,  for  hydro-carbonet,  read  hydro-carburet. 

35,  line  7,  for  the  truth,  read  its  truth. 

40,  line  9,  for  “ thefe  two  coniift,”  read  “ thefe  two  generally 
confift  each,”  &c. 
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NOTE  A. 

ON  the  mode  of  production  of  the  fire- 
damp. 

IN  expofing  the  futility  of  Dr.  Trotter’s 
Propofal,  I have  conceded  to  him  his  theory  of 
the  mode  of  production  of  fire-damp,  not  from 
acquiefcence  in  the  truth,  but  for  the  purpofe  of 
confuting  him,  by  inferences  drawn  from  the 
very  data  which  he  afiiimcs.  The  generation  of 
fire-damp  is  far  from  being,  as  Dr.  Trotter  af- 
ferts,  f<  rendered  familiar  to  us  by  modern  chy- 
miftry  f ’ and  is  not  at  all  explained  by  the  hypo- 
thefis  of  the  decompofition  of  water  by  carbona- 
ceous matter.  The  Doctor  has  been  deceived 
by  a fallacious  <f  analogy  between  a fhip’s  hold 
and  a coal-mine,  in  die  production  of  thefe  noxious 

C 2, 
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gafes  $”  while,  in  truth,  there  is  no  refemblance 
between  the  fubftances  prefent  in  the  one  and 
in  the  other,  confequently  no  fimilitude  be- 
tween the  proceffes,  which  are  going  on  in  thefe 
different  fituations.  The  bilge  vapour  in  the 
hold  of  a fhip  does  not,  as  Dr.  Trotter  affirms, 
arife  from  “ water  in  a ftate  of  putrefaction*”  for 
water  is  incapable  of  undergoing  that  procefs,  but 
from  the  putrefaction  of  the  vegetable  juices 
of  the  timber,  which,  when  diffufed  through 
water,  are  eminently  difpofed  to  undergo  this 
change.  Coal,  on  the  contrary,  does  not,  like 
wood,  impart  to  water  any  principle  that  is  fufcep- 
tible  of  putrefaction  i and  though  capable  of 
undergoing  fpontaneous  changes,  yet  putrefaction 
is  affuredly  not  of  the  number.  At  the  ordinary 
temperature  of  the  atmofphere,  neither  charcoal 
nor  genuine  coal  has  the  power  of  decompofing 
water,  as  any  perfon  may  be  fatisfied  by  an  ap- 
peal to  experiment  *.  And  that  this  decompo- 

*'*  If  carbonaceous  matter  or  charcoal  pofleffed  the  power 
of  decompofing  water,  at  the  ordinary  temperature  of  the 
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fition  is  not  effeded  by  the  mattes  of  coal  in  their 
natural  fituation,  we  may  infer  from  the  fad,  that 
it  is  not  uncommon  to  meet  with  coal-mines 
abounding  in  ftagnant  water,  and  yet  perfediy 
free  from  fire-damp;  a fad  wholly  irreconcilable 
with  the  theory  of  Dr.  Trotter. 

A much  more  probable  fource  of  fire-damp, 
than  the  decompofition  of  water  by  the  coal  it- 
felf,  is  the  agency  of  the  fulphuret  of  iron  or 
pyrites , which,  in  every  inftance  where  fire-damp 
is  found,  has,  I believe,  been  obferved  to  ac^ 
company  coal,  fometimes  blended  with  it,  and  at 
other  times  forming  diftind  ftrata  or  mattes.  That 
this  fubttance  has  the  power  of  decompofing 
water,  and  of  affording  hydrogen  gas,  is  afcer- 
tained  by  adual  experiment;  and  its  agency  in 
producing  fire-damp  acquires  additional  proba- 
bility from  the  fad,  that  this  noxious  fubttance 

* jQ 

atmofphere,  where  would  be  the  propriety  of  the  method, 
recommended  by  Dr. Trotter,  of  preparing  watercalks  for 
the  navy,  by  charring  their  interior  furfaces  ? 
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has  evidently,  from  its  fmell,  an  admixture  of 
fulphuretted  hydrogen  gas,  and,  after  its  accidental 
combuftion,  leaves  a ftrong  odour  of  the  fulphu- 
rous  acid.  It  is  to  be  regretted,  that  no  accurate 
analyfis  has  hitherto  been  accomplifhed  of  the  gas 
which  conllitutes  fire-damp.  Such  *n  examination, 
fkilfully  performed,  would  afford  a tolerably  cer- 
tain infight  into  the  mode  of  its  production;  and 
fliould  certainly  be  the  bafis  of  any  chymical  pro* 
jeCt,  that  may  be  formed  for  its  annihilation. 


NOTE  B. 

AN  ACCOUNT  OF  THE  METHOD  OF  VENTILAT- 
ING COAL-MINES. 

AS  this  pamphlet  may  perhaps  fall  into 
the  hands  of  a few  perfons,  who  have  never 
perfonally  infpedted  a coal-mine,  and  in  this 
number  I ftrongly  fufpedt  that  Dr.  Trotter  him- 
felf  may  be  included,  it  may  not  be  impro- 
per to  offer  a general  outline  of  the  method,  that 
is  pradtifed  with  a view  to  enfure  complete  ven- 
tilation. 

In  order  to  fupport  the  excavations  made  by 
the  removal  of  the  coal,  it  is  neceffary  to  leave 
walls  or  pillars  of  folid  coal,  varying  in  thicknefs 
and  frequency,  according  to  the  ffrength  of  the 
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roof  over  the  coal,  the  firmnefs  of  the  founda- 
tion on  which  they  (land,  and  other  circumftances. 
The  cavities  between  thefe  walls  form  paflages  of 
various  width,  interfering  each  other  at  right  an- 
gles, like  the  ftreets  of  a well  planned  city.  In 
order  to  carry  a current  of  air  through  thefe 
ftreets,  it  is  eftential  that  all  openings  to  the  at- 
mofphere  fhall  be  clofed  excepting  two ; and 
thefe  two  confift  of  a perpendicular  pit  or  fhaft. 
Thefe  Ihafts  open  at  a diftance  from  each  other, 
on  the  furface  of  the  ground,  and  are  fo  con- 
trived that  their  inferior  apertures  fhall  be  at  the 
two  oppofite  ends  of  the  feries  of  ftreets  which 
compofe  the  mine.  There  is,  therefore,  a free 
communication  between  the  two  fhafts  through 
the  intermediate  paflages  of  the  mine.  This  be- 
ing effe&ed,  it  muft  be  evident,  that,  if  the  air  in 
one  of  the  fhafts  be  rarefied  above  what  it  is  in 
the  other,  it  muft  afcend  in  that  fhaft,  and  defcend 
in  the  other,  producing  a current  of  air  through 
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all  the  intermediate  paffages  of  the  mine.  And 
the  deeper  the  (hafts,  the  greater  will  be  the 
difference  (with  the  fame  difference  of  rarefac- 
tion) between  the  abfolutc  weights  of  the  co- 
lumns of  air  in  the  two  fhafts ; and  confequently 
a current  of  proportionally  greater  velocity  will 
be  produced. 

The  air  of  a coal-mine,  being  generally  warmer 
than  that  of  the  atmofphere,  this  current,  when 
once  put  in  motion,  is  kept  up  by  the  heat  fup- 
plied  within  the  mine.  How  that  heat  is  gene- 
rated, it  is  not  neceffary  for  me  to  explain,  whether 
folely  from  the  refpiration  of  the  men  and  other 
animals  employed  in  the  mine,  or  from  chymicai 
decompofitions  effected  by  the  coal  or  accom- 
panying ftrata;  but  its  exiftence,  and  efficiency 
in  maintaining  a current  of  air,  are  eftabliffied 
fadts.  When,  in  confequence  of  the  increafed 
temperature  of  the  external  atmofphere,  an  equi- 
librium, or  fomething  approaching  to  it,  takes 


42 


place  between  the  air  of  the  mine  and  that  above 
the  furface,  the  current  fails  i and  the  requifite 
heat  is  then  fupplied,  by  making  a fire  in  the 
fhaft,  through  which  the  air  is  to  afcend.  To 
increafe  the  effedt,  a chimney,  of  confidtrable 
height,  is  frequently  built  over  this  mouth  of  the 
mine. 

When  a frefh  fhaft  is  funk,  and  no  communi- 
cation can  be  had  with  any  other,  the  ventilation, 
if  necefifary,  is  afiifted  by  carrying  a wooden  par- 
tition down  the  middle  of  the  fhaft  j and,  in  this 
cafe,  the  temperature,  occafioned  by  the  woikmen 
below,  is  found  to  be  fufficient  to  maintain  a cir- 
culation of  air  up  one  fide  of  the  partition  and 
down  the  other.  The  air  in  this  cafe  afccnds  on 
that  fide  of  the  partition  under  which  the  men  are 
working,  and  as  foon  as  they  remove  to  the  other 
fide,  the  current  is  reverfed. 

The  communication  between  two  fhafts,  when 
this  advantage  can  be  had,  fliould  be  fo  contrived 
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that  the  air,  in  finding  its  way  from  the  bottom  of 
the  one  to  the  bottom  of  the  other,  mud  necef- 
farily  pafs  through  every  cavity  of  the  mine,  an 
through  thofe  parts,  called  the  wafte,  which  have 
long  ceafed  to  be  wrought,  as  well  as  through  the 
parts  a&ually  in  work.  The  mode  of  doing  this, 
by  flopping  fome  of  the  communications,  and, 
when  neceflary,  by  making  partitions  in  cavities, 
is  too  obvious  to  require  minute  defcription.  In 
the  application  of  the  general  principle,  however, 
to  particular  cafes,  where  the  excavations  are  in- 
tricate, much  fkill  and  judgment  are  required  in 
the  engineer  or  coal  viewer.  But  as  a proof, 
that  a fufficient  current  of  air  may  be  kept  up  in 
padages  extremely  tortuous,  I may  date,  that  in 
one  fydem  of  ventilation,  at  the  Walker  Colliery, 
the  air  traverfes,  in  its  pafiage  through  the  mine,  a 
line  exceeding  thirty  miles  j although  the  fhaft  at 
which  it  enters  is  not  half  a mile  didant  from  that 
at  which  it  efcapes.  Throughout  the  whole  of  thefe 
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excavations,  the  air  is  as  fafe  and  falubrions  as  in 
the  open  ftreets  of  Newcaftle. 

The  courfe  of  the  air- current  is  fometimes  in- 
terfered by  the  under-ground  waggon  roads,  for 
conveying  the  coals  to  the  bottom  of  the  fnafts  ; 
and  doors  are  fo  placed  in  thefe  roads,  that,  when 
(hut,  the  courfe  of  the  air-current,  inftead  of 
taking,  as  it  would  otherwife,  the  neareft  road  to 
the  fhaft,  continues  its  proper  circuitous  palfage. 
If  thefe  doors  be  left  open,  a flagnation  muft  take 
place  in  the  lefs  diredt  paifages.  During  working 
hours,  a boy  is  ftationed  at  every  door,  to  open  it 
for  the  waggons  ; and  the  door  is  fo  contrived  as 
to  fhut  itfelf.  Though  thefe  doors  are  fometimes 
held  open  for  ten  minutes  at  a time,  yet  no  danger 
arifes,  when  the  current  is  reflored  to  its  proper 
channel  after  fo  fhoit  an  interval;  and  it  is  only 
from  continuing  to  keep  them  open  longer  than 
necefiary,  that  an  accumulation  of  gas  can  take 
place  in  the  lateral  paffages,  the  ventilation  of 
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which  is  thus  fufpended.  The  occafional  incon- 
veniences from  this  caufe  might  probably  be  ob- 
viated, by  dividing  the  mine  into  a greater  number 
of  independent  fyftems  of  ventilation,  fo  difpofed, 
that  each  waggon  road  fhall  form  a part  of  an  air- 
courfe,  and  fhall  not  interfed  any  air-courfe.  This 
meafure  muft  of  courfe  be  attended  with  fomeex- 
penfe  in  making  partitions,  &c. ; but  this  would 
be  of  no  great  amount,  and  would  be  cheaply 
purchafed,  when  it  is  confidered,  that  it  would 
enfure  the  lives  of  numbers  of  perfons,  who 
may  now  be  brought  into  danger  by  the  trifling 
circumftance  of  inadvertently  leaving  open  a 
door. 

But  the  ventilation  of  the  wafte  is  what  I would 
mod:  carneftly  recommend  to  your  conflderation 
and  attentive  enforcement.  Independently  of  the 
fafety  of  the  pit-men,  it  is  really  aftonifhing,  that 
the  proprietors  of  coal  mines,  by  negledl  of  this 
meafure,  will  voluntarily  exclude  themfelves  from 
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the  power  of  detecting  negligence  or  fraud  in  the 
pad:  workings ; to  fay  nothing  of  the  advantages 
they  forego,  in  facrificing  the  means  of  exploring 
with  facility  the  adjacent  ftrata,  and  thus  deriving 
an  insight  into  the  befl:  mode  of  conducing  new 
undertakings. 

THE  END. 
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T.  Bcnfley,  Priuter,  Bolt  Court,  Fleet-Street,  London. 
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